Detrimental effect of chronic diabetes on growth and function of fetal islet isografts in mice.
We investigated (1), whether long-term (more than 6 months) streptozotocin-induced diabetes in mice had a detrimental effect on the function of pancreatic islet isografts; and (2), whether there was an effect on graft function in chronically diabetic mice of continuous pretransplant insulin infusion. BALB/c female mice that had been diabetic for more than 6 months were each transplanted with 1/2 of a 17-day fetal mouse pancreas that had been in organ culture for 14 days. All animals were grafted with same batch of tissue. One group of animals received continuous intraperitoneal infusion of regular insulin via an Alzet 2002 osmotic pump at the rate of 0.5 U/day for 14 days prior to grafting. Matched, chronically diabetic animals with pumps containing diluent alone, acutely diabetic animals of the same age, and acutely diabetic younger animals were used as controls. At 20 weeks after transplantation the grafts were removed and their insulin content measured. Following transplantation and removal of the pumps, all acutely diabetic animals returned to euglycemia within 6 weeks. The chronically diabetic animals which received diluent alone took 11 weeks to reach euglycemia compared to 7 weeks for their littermates that had received insulin. Graft insulin content was decreased from 16,300 +/- 4100 ng in the acutely diabetic animals to 9600 +/- 5200 ng in the chronically diabetic, non--insulin-treated group. The chronically insulin-treated group, however, had grafts with 16,400 +/- 5100 ng. Our studies suggest that there is a detrimental effect of chronic diabetes on graft insulin content that is ameliorated by pretransplant insulin therapy.